Flow cytometry-based assay for determination of teleost cytotoxic cell lysis of target cells.
The nonradiometric assays previously developed to detect cellular cytotoxic activity have been hindered by many difficulties. Among the problems are the requirement for expensive commercial kits and the use of techniques that produce high background noise and decreased sensitivity. In addition, these assays did not account for bidirectional apoptosis (activation-induced cell death [AICD]). Most attempts to derive cytometry-based cytotoxicity assays have been unsuccessful because individual effectors and targets could not be identified (i.e., "separated") using gating techniques. In the present study, teleost nonspecific cytotoxic (NCC) and mammalian target cells were each sufficiently different in size to identify them by flow cytometry (FCM). Using appropriate gating and discriminator techniques, these two cell populations were differentiated based on scatter properties and propidium iodide (PI) binding. Total capacity for PI binding was obtained by permeabilization of the targets with ice-cold acetone. Spontaneous PI binding was relatively low. This technique detected cytotoxicity at effector-to-target ratios (E:T) of 1:1 and after only 30 min cocultivation. Tilapia NCC from peripheral blood kill human transformed target cells by necrosis and apoptosis as identified by PI binding. Maximum killing of HL-60 targets (approximately 100%) occurred by 180 min cocultivation. For the same time, the killing of IM-9 did not exceed 60%. Almost 90% of IM-9 targets are lysed following 14 h of cocultivation. The maximum killing of both HL-60 and IM-9 targets was observed at a 25:1 E:T ratio after 14 h. Comparisons of the chromium(>51) release assay with flow detection of cytotoxicity revealed that FCM detected 55% lysis of the target cells compared with 2% cytotoxicity by chromium release, after a cocultivation time of 240 min. FCM detection of (teleost) NCC lysis of target cells using PI uptake is more sensitive than standard chromium release assays. This level of sensitivity was observed because NCC and targets were sufficiently different in size such that they could be resolved by scatter plots. Using FCM, cytotoxicity was detected earlier and at lower E:T ratios than previously reported for chromium release assays. Although tilapia were reported previously to be not capable of lysing IM-9 targets by chromium release detection, the more sensitive method of FCM detected cytotoxicity using PI uptake. HL-60 lysis by tilapia NCC exhibited saturable kinetics but occurred at different times post-cocultivation.